are beat shock proteins and that these proteins can accumulate to substantial levels in field-stressed plants.
Plants growing in environments with ample water supplies maintain, through transpiration, leaf temperatures at or below air temperatures. Plants exposed to drought conditions experience declining soil water levels which ultimately result in stomatal closure and reduced transpiration. Drought-induced stomatal closure limits carbon assimilation, yet may optimize the water use efficiency of the plant on a daily basis (9) . As a consequence of the reduction in transpiration, leaf temperatures increase above the temperature of the surrounding air (12) . The elevated leaf temperatures may limit dry matter accumulation because of increased respiration, reduced photosynthesis, and cellular damage.
Living organisms have developed several endogenous protection systems which provide thermal tolerance (I 1, 13). One of these protection systems involves an acquired heat resistance mechanism associated with the synthesis and accumulation of specific proteins (HSPs2 [1, 15] ). These proteins have been identified in numerous animal (20, 22, 33) and plant (7, 14, 16, 27, 29) species by following the incorporation oflabeled amino acids into proteins during exposure to elevated temperatures (>37°C). Because (8) .
Studies with mammalian cells (13) , yeast (24) , Drosophila (25) , Calpodes (10) , and Dictyostelium (23) have demonstrated that exposure to elevated, sublethal temperatures induces a transient thermoresistance, which protects them from a second exposure at typically lethal temperatures. A correlation between the development of thermotolerance and the synthesis of HSPs has been reported, although the mechanisms underlying the thermotolerance remain unknown (19, 21) . The loss of HSPs and the decay of thermotolerance have also been shown to be related (18) . The relationship between the appearance of HSPs and thermotolerance is perhaps best supported by the findings in Dictyostelium where a mutant deficient in the expression of HSPs was unable to develop thermotolerance (23) .
Early reports of heat shock proteins in higher plants demonstrated HSPs in tobacco and soybean cells grown in solution culture (5) , and in soybean seedling tissue (16) . The HSPs of soybean consisted of 10 new bands on one-dimensional SDS gels; and a more complex pattern on two-dimensional gels (16 (Table I) . Little difference in the water status of leaves from dryland and irrigated plants was observed at 50 DAP. The water potential of dryland leaves at 106 DAP, however, had decreased to nearly -2.4 MPa compared with a water potential of - 1.6 MPa in the leaves from the irrigated plots. Turgor of the dryland and irrigated leaves was similar at both sampling dates.
Analysis of gross photosynthesis at 50 and 106 DAP also illustrated the severity ofthe water stress. At 50 DAP, the irrigated and dryland treatments had photosynthetic rates of 0.72 to 0.81 mg CO2 fixed/m2/s. Similar measurements at 106 DAP showed photosynthetic rates in the irrigated treatment between 0.78 and 0.97 mg CO2 fixed/m2/s. The dryland treatments, however, had photosynthetic rates between 0.36 and 0.50 mg CO2 fixed/m2/s at 106 DAP. Leaf conductance levels decreased from 2.67 cm/s in irrigated leaves to 1.04 cm/s in the dryland treatments. These results indicate that the stress was severe enough to result in a 50% decline in gross photosynthesis and a 60% decline in leaf conductances.
Stress-Induced Changes in Plant Morphology. The second parameter used to identify the severity of the soil water deficit was analysis of changes in the growth parameters of the photoperiodic cotton strain at 106 DAP. All of the parameters exhibited dramatic declines under the stress conditions (Fig. 1 ). An 80 to 85% reduction in plant height, LAI, and plant dry weight was observed between irrigated and dryland treatments.
Measurements of Midday Canopy Temperatures. Midday canopy temperatures of dryland and irrigated plants are shown in Figure 2 . (1, 5, 6, 16) . Because leaves were harvested randomly through the canopy, the effect of leaf position could not be determined.
Because of the variability in the reported mol wt of HSPs from different species (1, 5, 6, 16) , two sets of cotton plants were heat shocked in the presence of [35S]methionine and radiolabeled polypeptides were compared with the Coomassie blue-stained polypeptides of the field-stressed plants (Fig. 4) 
